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~~ 

1. PURPOSE 

2. 

Thls p d u r e  prowdes mstructions for obtamng data used m the cdcdahon of the 
volumemc iw: flow through an air effluent exhaust duct usmg Environmental protection 
Agency (EPA) Reference Methods 1 and 2, or 1A and 2A [40 Codc of Federal 
Regulations (CFR) 60, Appendu A, Test Methods]. Thts achvity supports the 
quantrficahon of pollutants to the envmnment and pubhc as requved m 40 CFR 61, 
Subpart H, Nahonal Emission Standards for Emissions of Radlonuclides Other than 
Radon from Department of Energy Facdihes. 

SCOPE 

Thts procedure applies to Rocky Hats Enwonmental Technology Site employees and 
subcontractors who perfm as Air Quallty Project Managers, Metrology Techclans, 
and Radiologcal Control Technicms (RCI'). 

Thls procedure applies sitewde for all iw: effluent exhaust ducts, stacks, or vents. 

Thls procedure addtesses the measurement cnteria and methods for obtainmg 
differenhd pressure readings using either a standard s-type, or a three-dimensional h o t  
tube for determmmg the duct effluent velocity and volumemc flow rate follomg EPA 
Reference Methods 1 and 2, or 1A and 2A. 

3. LIMITATIONS AND PRECAUTIONS 

An RCT shall be present d m g  the air flow velocity measurement test, where 
apphcable. 

Au  flow velocity measurement tests shall be performed wth a RadiahOn Work 
Permit (RWP), where apphcable. (HSP 6 07) 

Personal protectwe equipment (PPE) shall be worn as requrrtd by the RWP, 
where applicable. 

To comply wth the mtent of the As Low As Reasonably Achevable (ALARA) 
h g r a m ,  all personnel shall apply thc pnnaples of tune, &stance, and sheldmg 
when worlang in radiological areas. 
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0 3. LIMITATIONS AND PRECAUTIONS (continued) 

Fall protechon shall be used m accordance with HSP 22.05, Fall hteChOn and 
Equipment, where applicable. 

4. PREREQUISITE ACTIONS 

4.1 

Air Quality Project Manager or Designee 
[ 11 Ensure that the au flow velocity measurement test personnel receive the followmg 

Xndoctnna~on 
Hands-onmurung 
Qualification 

training: 

Fall protechon safety tmnmg, where applicable. 

Metrology Personnel 
[2] Venfy that two Metrology Technicians (one quahfied and one other Metrology 

Technician) are trained in the use of this procedure and that they are avrulable for 
the performance of this procedure. 

One Metrology Techniaan traverses the duct with the Pitot tube whde the other 
techcian takes chfferenhd pressure readmgs from the manometer. 

[3] Verify that the bulldmg @erahOnS Manager or designee has gwen approval for 
the a n  flow velocity measurement achvlhes. 

[4] Venfy that the au flow velocity measurement actlwty has been scheduled on the 
bulldmg Plan of the Day III accordance wth 1-3 1OOO-COOP-016, Plan of the Day 
(POD) 

[5] Venfy that the au flow velocity measurement activlty has an RWP, where 
applicable. I 

[6] Ensure that an RCX' is avadable for the a u  flow velmty measurement actiwty, I 

where apphcable. 
I 
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4.1 Planning and Coordination (continued) 

[7] Ensure that a pn-evoluhon bnefmg has been held in accordance with 
1-31OOO-COOP-011, Pre-evoluhon Bnefmg. 

[8] Venfy wth the buddmg Statlonary Operatmg Engineer (SOE) that the ventilation 
systems to be tested (plenums and fans) are operatmg normally. 

[9] IF the subject VentllahOn system is NOT operatmg normally, 
THEN exlt this procedure unhl system O P e n h O n  is restmd. 

Metrology Technician 
[l] Obtsun Appendix 1, Velocity Traverse Data, from the Au Quality hject 

Manager or Designee. 

[2] O b w  the appropnatc Samphng Point Locahon Data sheet from the AK Quallty 
Project Manager or Designee 

[3] Obtain EPA Reference Method 1,  Sample and Velocity Traverses for Stationary 
Sources, if apphcable. 

4 3  

43.1 Measuring and Test Equipment (M&TE) 

Metrology Technician 
[ 11 Obtam the following M&TE, or equivalent, as n e e a  

Calibrated Pitot tube of appropmte length and type 
Cahbrated Dwyer 10-m. inched manometer 
Wbrated thermocouple wm, f one degne when combmed with 
thermocouple meter 
Cahbrated thermocouple meter, f one degree when combmed with 
thermocouple wm 
Calibrated absolute pressure gauge, 1 0.1 111. Hg 
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e 43.1 Measuring and Test Equipment (M&TE) 

[2] Ensure that all M&TE has current cahbration shcken. 

[3] Replace any equipment that is defeChVe or has an e x p d  cahbrahon sticker. 

43.2 Special Tools and Equipment 

Metrology Technician 
[ 11 Obtam the following Sped Tools and Eqtupment, as n&: 

Tapemeasure 

Pitot tube umbilical cord (Tygon tubmg) 
Port seahng cloth or rubber plugs 
Ladder, scaffoldmg, or man hfi (supplied by Buildmg) 

[2] Obtain fall protecbon equipment, as needed. 

433 Consumables 

Metrology Technician 
[ 11 Ensure that the followmg consumables are available far use, as appmpnate: 

Redgaugeoil 
Black wax marker 
Vlnyltape 

4.4 

Metrology Technician 
[ 11 Obtam the appropnate authorization and/or approvals h m  the optratlons 

Manager or designee. 

[2] Obtam the RWP, where applicable. 

[3] Venfy that RCI' support is available, where applicable. 
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4.4 Field Preparation (continued) 

[4] Venfy that SOE support is avadable. 

[5] Obtain and don the proper PPE m accordance wth the RWP, whexe applicable. 
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5. INSTRUCTIONS e 
Metrology Technician 

[ 11 Venfy that all pmequsites in SecQon 4, Prerequisites Actrons, arc complete, and 
document in Appendu 1. 

[2] IF, at any time, dIsmpanaes or mculties atrt encountered that CANNOT be 
resolved w i h n  the scope of the procedure, such as loss of airflow, 
THEN: 

[A] Stop work unmdately. 

[B] Inform supemsion of the d~screpancy. 

RCT 
[3] Perform a pre-job survey in accordance with Rad~olog~cal Operatmg Instructions 

(ROI), where apphcable. 

Metrology Technician 
[4] Obtrun the appropnate Sample Point Locahon Data Sheet far the duct to be tested. 

[SI IF there is NO Sample Pomt Locaoon Data Sheet far the duct to be tested, 
THEN 

[A] Obtrun a blank data sheet from the Au Quality Project Manager or 
Designee. 

[B] Determine the number of traverse points and penetration depths ~II 

accordance wth EPA Reference Method 1, Sample and Velocity Traverses 
for Stationary Sources. 

NOTE The depth of the port and duct wall measurements moy be madable on the 
bottom lefi-hand corner of the appropriate Samplrng Point Location Data 
sheet. 

[6] Determine the depth of the port and duct wall using a measunng tap. 
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5. INSTRUCTIONS (continued) 

[7] Add the port or duct wall depth to each of the Inchesfrom New Wall values that 
is found m the matnx at the bottom nght-hand comer of the appropriate Sampling 
Pomt Location Data sheet. 

[8] Attach the thermocouple wm to the Rtot tube wth tape, as needed. 

[9] Do NOT use a v e n t  marker to mark penetration depths on the Rtot tubes. 
& 

[ 101 Mark the traverse point depth on the Rtot tube wth a black wax maker or m y 1  

tap* 

[ 111 Connect the thermocouple meter to the thermocouple m. 

[12] Open the manometer tubing connectors. 

[13] Connect the short side of the Rtot tube to the tugh or low side manometer tublng 
connector usmg the umbihcal cord. 

[ 141 Connect the long si& of the &tot tube to the n m m g  manometer tubrng 
connector usmg the umbdical cord. 

[15] Record the followmg pretest Informahon on Appendrx 1 before starhng the test: 
Buddmg 
Locabon 
Testnumber 
Barometnc pressure 
Date 

Test dtscnphon 
Data talcen by (enter employee number) 

Rtot tube coefficient (0.99 for standad Rtot tubes, 0.84 for s-type Pitot 
tubes) 
Equipment cahbmon control numbers and due dates (m the bottom 
nght-hand comer of the field data sheet) 
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[ 161 Conduct a pre-leak check on the Pitot tube and manometer assembly, and 
document in Appendix 1. 

Metrology Technician 
[ 11 Open a sample port on the duct by removing the flange or port cap. 

[2] Place a port sealing cloth or plug wth center hole far Pitot tube over the port 
openmg to prevent excessive escape of effluent au from the duct or to prevent 
excessive ambient au from e n m g  the duct. 

NOTE A positive static pressure will force exhaust cur out of the duct, whle a 
neganve static pressure will pull ambient air into the duct 

Rotate the pltot tube in the effluent strcam so that the manometer mds 0 m. of 
water during one of the traverse pomt pressure measurements. 

IF the duct static pressure is posihve, 
THEN 

[A] Detach the umbilical cord from the right si& of the manometer. 

[B] Recard the duct StahC pressure readmg from the manometer on Appenh 1. 

IF the duct stahc pressure is negahve, 
THEN 

[A] Detach the umbilical cord from the left side of the manometer. 

[B] Record the duct StahC pressurt readmg from the manometer on Appendrx 1. 

Penetrate the duct wth the pltot tube, stopping at the first traverse point 
&marcahon. 
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5.1 Test Procedure (continued) 

[7] Seal mund the Pitot tube vvlth the scaling cloth M plug as it is moved into the 
duct. 

[8] Rotate the Pitot tube to ensurc that the total pressure input of the Pitot tube is 
facmg directly mto the mal flow of the effluent smam. 

This onentaoon wdl nprcsent a positwe displacement on the manometer gauge. 

[9] Recod the followmg mfomation on Appendix 1 under the carresponding 
columns: 

[A] Enter the Qme of day, umg mditary tune, in the Tune column. 

[B] Enter the port letter m the Port column. 

[Cj Enter the traverse pomt number in the Polnt column. 

[D] Enter the press- readmg from the manometer ln the Vel. Head AP, 111. 

H20 column. 

[E] Enter the temperam from the thermocouple meter in the Duct Temp. 'F 
column. 

[ 101 Move the Rtot tube to the next traverse point as indicated by the next demarcaaon 
on the Rtot tube. 

[ 111 Ahgn the Pitot tube as stated m Step [8]. 

[ 121 Repeat Steps [9] through [ 111 unhl readmgs from all traverse polnts have been 
taken. 

[ 131 Remove the Rtot tube and sealing cloth or plug from the port. 
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5.1 Test procedure (continued) 

[ 141 Perform ~ t l ~  of the followmg to seal the port: 

[A] Attach the port cap or flange to the port. 

[B] Place a sohd block port plug III the port to form a temporary port seal, as 
appropriate. 

[ 151 Move to the next port, and repeat Steps [ 11 through [ 141 unbl all measmments 
have been recorded 

[la] Attach the d~sconnected umbilical card to the manometer. 

[17] Perform Steps [ 11 through [ 151 at least twlce mare. 

The additional tests provide a statistically mcaningfid volumetric flow rate. 

[18] Record the addmonal tests asTest 2,Test 3, etc., on the Test No. line of Appendn 1. 

[ 191 Perform a post-test leak check on the Pitot tube, and document in Appendur 1. 

[20] IF the post-test leak check of the lhtot tube fads, 
THEN repeat Steps [l] through [19]. 

[21] Dwonnect the thermocouple meter from the thermocouple w h .  

[22] Ihsconnect the umbilical cord from the manometer and €%tot tube. 

[23] Close the manometer tubing C O M ~ ~ ~ O I - S .  

[24] Remove the penetraaon depth markmg from the Rtot tube. 

[25] Ensure that the port caps or flange to the parts axe installed. 
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5.1 Test Procedure (continued) 

RCT 
[26J Perform the necessary COntamlnahOn surveys, where applicable, in accordana 

with ROIs, payng particular attention to: 
Hands. 

. Pitottube. 
Port s e h g  cloth or plug. 

6. POST-PERFORMANCE A C " Y  

6.1 

Metrology Technician 
[ 11 Return all tools and equipment to the appropriate storage 81w~. 

[2] DIS~OSC Of any waste UI a~cordan~c With 4-D99-WO-llOO, Sohd RadioactIVC 
Waste Packaging Inside of the Protective Ana, or 4-C77-W0-1101, Sold 
Rad;loachve Waste Packaging Outside of the Protective Ana, where applicable. 

[3] Inform bullding Operahons Management that air flow velocity measurement 
achwties an complete. 

6.2 

Appenchx 1 IS a Quality Assurance record that is generated by this procadure. 

Metrology Technician 
[ 1 J Deliver coDies of Appenduc 1 to the buddmg Opemaom Management. 

121 Dehver original Appendu 1 to the Air Quality Project Coordinator or the 
Program Manager. 

Air Quality Project Manager or Designee 
[3 J Ensure that any tdentrfied deficiencies ar quests  far modlficat~ons to facdmes, 

systems, equipment, or grounds IS submitted in accordance with l-E32-IWCP-l, 
Work Control Form Rocessmg. 
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0 6.2 Disposition (continued) 

[4] Perform data reduction of Appendix 1 in accordance with EPA Reference 
Method 2. 

[5] Fde and m u t a m  records m accordance wth 1-77OOO-RM-001, Records 
Management Guidance for Records Sources. 

7.  REFERENCES 

HSP 6.07, Radiation Work Permit 

HSP 22.05, Fall Rotectxon and Qrupmcnt 

1-E32-IWCP- 1, Work Control Form Processing 

1-31OOO-COOP-011, Pre-cvolunon Briefing 

1-31oOeCOOP-016, Plan of the Day (POD) 

1-77OOO-RM-001, Records Management Gmdance for Records Sources 

4-C77-WO-1101, Solid Rdoactive Waste Packaging Outside of the F b m v e  Area 

4-D!W-WO-1100, Solid Radioact~vc Waste Packapg Inside of the RotectIve Area 

40 CFR 60, Appendix A, Test Methods 

40 CFR 60, Appendix A, Reference Method 1, Sample and Velocity Traverses fix 

Stationary Sources 

40 CFR 60, Appendix A, Reference Method lA, Sample and Velocity Traverses for 
Statxonary Sources with Small Stacks or Ducts 

40 CFR 60, Appendix A, Refmnce Method 2, Determination of Stack Gas Velmty 
and Volumetric Flow Rate (Type S Rtot Tube) 

0 
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e 7. REFERENCES (continued) 

40 CFR 60, Appendu A, Reference Method 2A, Direct Measmment of Gas Volumc 
Through Pipes and Small Ducts 

40 CFR 61, Subpart H, Nahonal Emission Standads far Emssions of Radionuchdes 
Other than Radon from Department of Energy Fachties 
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APPENDIXl 
Page 1 of 1 

VELOCITY TRAVERSE DATA 

VELOCITY TRAVERSE DATA 
€PA Method 2 or 2A 

I I I 


